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A Comparison of Trace Decay and Interference Models 
under Identical Experimental Conditions 
The purpose of this study was to examine the 
I 
relative abi1-ity of the trace decay and the interference 
theories to explain short term memory (STM).· The 
... different_methodology used by researchers working 
within each orientation was incorporated into a single 
paradigm, thereby permitting direct comparison of each 
theoretical bias. The usual STM procedure was modified 
by the inclusion of a memory variable. This variable 
permitted the comparison or standard memory deterior-
., 
ations \Vi th experimentally manipulated nperfect" memory, 
and the investigation of the interaction of memory with 
the length of the retention interval and the number of 
intervening verbal items. A recall p~oeedure was 
used, which required the subject to identify the 
position of the target item in the stimulus list 
which matched the probe stimulus. 
Three·notable effects were ascertained from the 
.. 
' 
··-','··-·"···· .. ··.··~···,·~:,,."·--"~ .. ,,.·., ............. -·-················· ,,,,=-~····o•c·~·=aa··t··a·:-··rB~e resp On se··-· 1 ·a .t en CY· d a:t ·a 1 nd i C at ed--·that--the ..... - ----···------- --- ----
-·-···- -····-··················-··-····---·-- ··· length of· th~ retention interval (p<«>05) and not 
---· ~---~ -----------·-----··~ 
-·' --, ,--- - __ ... -·--· - -
- /'' .~I 
-··· the pos-itlori- of· the target could describe most or 
the vari~11ce, conclusions supported by the e·rnor data. 
1 
.. -- --· ---
The data can also be examined by calculating the 
response latencies contingent upon a correct or an 
incorrect response. From this, it was found ~hat 
the Ss responded significantly faster when incorrect 
-
(p<.01), particularly in the second experimental 
replication. Memory was also found to be sign1ricant 
(p<.01), however no interaction with the other 
, , variables approached significance. 
• 
The stronger effect of trace decay in a STM 
situation must be somewhat qualified in that only 
two intervening stimuli were used in this procedure, 
which may not have produced a strong enough 
interference effect. It was concluded from this 
experimental situation that the trace decay theory 
of forgetting can explain the data, but considering 
a relatively simple memory task, a significant 
subject effect (pl.05), and a weak interaction 
between subject, retention interval and target 
-
I position·variables (.OS<p~.10), further substantiation 
is necessary. 
q 
---~-------·· ----··· 
. /, 
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,· 
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.A. Corr..9:1rison oi' Trace Decay anrl Interference r,iodels 
under Identical Experimental Conditions 
In short term memory (STM) there are two competing 
explanations of for~etting. According to the trace 
decay hypothesis, a memory pattern, or trace, is set 
• 
. 
up in the or6anism during acquisition, strengthened 
with use, and lost or forgotten if not used over a 
period of time. The trace decay researchers therefore, 
argue that acquisition and retention functions on a 
gradient of association strength. On the other hand, 
the interfere nee hypothesis states tl1at the ability of 
the individual to remember a stimulus is interfered with 
by material previously or subsequently learned. The 
question raised is whether forgetting is the result of 
a decay of the memtJry trace, or the result of interfering " 
inputs. It is difficult to compare the explanatory 
ab'ili ty of t.he tvvo models .. because of discrepancies in 
methods used by the researchers worki·ng within each 
orientation. The p1.1rp .. ose of this study is to mod1,fy 
these procedures -and fit them into a a-ingle experimenta-1 
" design, incorporating bot~ trace decay-lik~ and 
---~--------~-~------
----~··-~_LI __ _____:_ _ ----'---,-----------:-
interference-like conditions, so that these two 
' 
. explanations can be more effe_ctively compared and 
3 
' 
··~ 
• 
e\'aluated. 
! Peterson and Peterson (1959) altered the direction 
of memory research by moving away fTom the st~dy 
of long term memory (LTM) as begun by Ebbinghaus (1885) 
and stimulated interest in STM. In addition to these 
t·110 hypothesized memory systems, Sperling (1960) 
defined what has been termed sensory memory from which 
- . material must be transferred within mill·iseconds or 
at most one second. Information stored in STM must 
be moved into LTM within a period somewhat shorter 
than 30 seconds or it will be lost. 
The Peterson and Peterson study measured the 
recall of verbal items over varying lengths of short 
intervals, at the same tlme minimizing the opportunity 
for rehearsal during this retention interval. In 
order to minimize rehearsal, they had their subjects 
perform a task which was both difficult and irrelevant 
to the memory task. The interpolated task was to 
count backwards by threes in time to the rhythm of · -- .. · 
a metronome. The memory task was to retain a sequence 
···of tr1ree letters for 3, 6, 9, 12, 15, or 18 seconds • 
. Peterson and Peterson found rapid decay, increasing · --- -~·--
.from about 20 percent. error after a three second 
retention interval to 80-pl:us percent after an·1a 
second interval. The Petersons concluded. that the 
4 
.. 
•• 
acq111s1tion and forgetting of iterns operate in a 
manner analagous to Hebb's (1949) hypothesis, that 
is, memory ls the gradual building of a memory trace 
and subsequent fading of that trace over time. 
Because of their inability to replicate Peterson 
and .Peterson, \;laugh and Norman ( 1965) suggested that 
interference is a better mechanism for the explanation 
of .forgetting than the passive fading of a memory trace. 
Specifically, tney ass11med that our· limited memory 
sp_an may not permit the simultaneous retention of two 
1 terns and that the more r·ecent i tern is "over-written 
uponrr, i.e. interferes with the prior 1 tem, particularly 
if unrehearsed. Their procedure was to aurally present 
a 16 digit list at two different rates (one digit per 
second and four digi ta per second) with tl1e last digit .. 
{the probe) having been presented once before in some 
predetermined position. This digit was the signal· 
for the subject to recall the digit which had followed 
it when it was initially presented. The authors 
found that as intervening items increased from one 
to twelve, the frequency of correct·recall decreased 
.from 95 perg_ent t:or the slower presentation rate arid 
, 
' 92 perc·ent for the faster pr~§e_p:t_ation __ ;rate, to two ·-----·-----------·--------
. 
-------
- ---·-- ---- ---------- -
·------------------
. \ 
percent at the slower rate and 15 percent at the 
faster rate. That is, the effect of presentation 
5 
I 
. (}, 
,•• . . 
i, 
. ,· 
rate was rels.ttvely small co~pa,red to the effect o:f 
tl1e serial position of the first occurrence of the 
probe digit. They concluded, therefore, that the 
primary source of forgetting was due to interference. 
An important reference study, in addition to 
Peterson and Peterson and Waugh and Norman, is a 
. 
concept formation experiment by Cahill and HoVland (1960), 
• in which they used a technique that defined two I 
conditions called 11 11.mitedrr and "unliinited" memory 
(LA1 and fill, respe·c ti vely). The former is the standard 
sequential presentation often used in ST1vi and concept 
formation research. The latter is a modification in 
which, as each new stimulus in the list is presented, 
all the preceding stimuli remain available to the 
subject. Regarding stimulus placement, in LM the 
stimulus items are presented one at a time and in UM, 
all previously presented stimuli are presented along 
with the current item., so that, for exa.l'tlple, when the 
third item first appears it would be accompanied by 
the other two items. 
Cahill a.nd Hovla.~d included the memory variabl_e 
in order t'O compare performance inacquiring. and 
remembering 1 nf o rm at ion ___ }Jll_p. e :r ___ c_o nd.1 tions ___ (-1JM ) wh-1-ch--. --
n s im1..1.l ate unl·imited memory storageu ltvith performance 
- • 11;:;:.-..~. -
0 
m1der conditions { 11,I) which· are analagous to the .. 
_6 
J ,. p 
methods used in interference and trace decay research. 
,, 
The findings in this aspect of their experiment were 
that under the IDA condition, the error rate. remained 
stable, but under the Lf,f condition the error rate 
increased as the number of intervening items increased. 
The present experiment incorporates~ with 
• 
.. 
modirication, primarily the procedures of Peterson 
.. 
and Peterson (1959) and Waugh and Nerman (1965), and 
secondarily the technique of Cahill and Hovland (1960) 
into a single design. That ia, the Cahill and Hovland 
memory variable is important to this study in that it 
co1npares standard memory deterioration with "perfect" 
memory and investigates the interaction of memory with 
the length of retention interval and the number of 
intervening items. 
The Petersons used counting backwards as a method 
to vary the length of the. retention interval and to reduce 
rehearsal. Hellyer (1962) require_d .the subject to 
read .from a random number table,. a procedure retained 
in the present study. The Waugh and.Norman·procedure 
-- .. 
used the item presentation list-as -the method to reduce 
,, - . . . 
the opportunity .for rehearsql and -defined a m~1;;chlng. 
item or uprobe digi.t" to s~_grial subj.eat __ ~e-c.ai.l. In 
,;,, . -- ··--·-·-··-··. .. 
this· study, in order to :for·ce attention t~ the entire , 
list, a probe stimulus was presented- to the Sat the 
-
7 
• 
- -- h_~ .•. 
-:· . . :-., : ; .. ,;·- ;._.:!' ( 
-
..._,- ......... '..!J'! 
--~ , ..... '· 
• 
end of the retention interval rather than automatically 
defining the only item as the test word or the last 
item in the list as the probe. '.rhe subject had to· 
identify the position of the probe item in the stimulus 
list or to indicate that the probe was not in the 11st. 
An important consider.ation in this experiment is that 
the identical !nteroolated task was used for all 
-
conditions, whereas· Peterson and Peterson~ and Waugh 
and Norman used difrerent tasks. 
In the test situation, the Petersons' experiment 
used a reca11 task, i.e., the subject was required 
to orally repeat the items initially presented. 
'vVaygh and Norman also measured recall~ in that they 
presented a probe stimulus and required the S to recall 
-
• the item in the list that followed the matching item. 
These procedures are replaced by a recognition task 
and a modification of a probe stimulus technique 
used by Shepard and Teghtsoonian (196i). They had 
required the S to mark each test item as being "old'' 
-
. . 11.. or "new", i.e. whath·er it had been. presented· previously 
or not. The .. present study additionally require·s 
. - - ... -... ---·---·-··--· .. --identi·fication of the position :in.> the .three item -rist 
_,.,. ... .. .,.. ' •••• •• ,. , 
----·-..-----
-"> :ii:, _-_1 \ • • 
if the ·stimulus was. in .fact ''old". ---- ---------------------- - -------------------------------~----.- ·---·-~--· 
---
--
__ ,_ 
. . ' 
Adams ( 1967: · 251 ft.) discusses various studies 
(e .• g. Luh, .. 1922; Postman~. Jenkins and Postman, 1948; 
8 
. -' ,_ .. -,i~ . 
" --- .. 
Postman and Rau, 1957; Bahrick, 1965) which compare 
recognition and recall memory, and indicates (p. 255) 
that it is not clear !'rom the research that recognition 
is an easier task than recall. The present study is 
not an exact replication of the Peterson and Peterson 
and Waugh and Norman studies.since the recall tasks 
.. 
have been replaced by a recognition task; however, both 
procedures have been similarly changed. strictly 
speaking, this experiment can be. considered a test of 
the trace decay and interference models as applied to 
recognition memory. 
Four ind·ependent variables are defined in the 
present study. The retention interval (RET) is the 
time between the presentation or the stimuli and the 
' probe. This is analagous to the time between the 
item and the recall of the item as used by Peterson 
and Peterson,· which carries along the theoretical bias 
of trac-e decay. The alternative bias, interference 
theory, was. simultaneously designed into the experiment 
-· 
as the position variable (POS), which is the location 
... 
t _.. 
• 
' 
.. in the stimulus list of' the target which m~t-ches the 
--
-
-p.r_obe.-- The number of 1 tems in between··----targEft'- and probe· 
~-
. ';.~---
is_ anll~agous _to \Val.l.g.11 @g ___ N_o:r,nari·'~- _intervening items. __ _ 
In addit:Lon to the tr·ace decay and .interference 
- ~ - ' 
condi tiona., a third variable, memory (1'.1El4·), not -
7 
I 
g 
. ' 
' ' . 
t 
\ 
common in STb1 research., derives from a technique · 
• 
adapted from a concept formation experiment by Cahill 
and Hovland, providing a control condition for essentially 
"perfect" memory. The target item could or could not be 
present, i.e. ShepaI?d and Teghtsoonian's "old" or "new" 
stimulus. The presence or absence 0£ the target is 
the fourth variable (TE). 
This study was not designed as a theoretical . 
. debate or review, which has been adaquately covered 
(re: Postman, 1964; Adams, 1967; Keppel, 1968}, but 
was a test structured to modify the variables and 
methods of each theoretical approach and combine 
them into one set of experimental conditions. Both 
Waug..~ and Norman (1965) and Peterson and Peterson (1959) 
results should be replicated by appropriately collap·sing 
the results. Since the types 0£ conditions used by 
the interference and trace decay theorists have been 
. '· 
included into one paradigm, the relative strengths 
of each theoretical bias· can be evaiuated •. Relative 
interpretations may be suggested by possible interaction$ 
. 
with the memory variable (adap_ted from Cahill and 
·-
.. Ho"(1land, 1960). The present study will also be able 
to test the hypothe~1s that each of these tw_o explanations 
.. is not complete, and perhaps clarify ·interactions 
betv1een., as well as directly compare·, the trace decay 
10 
'. 
.. 
• 
and interference models of memory • 
• 
• 
• 
11 
./ 
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, 
(.. --
1'r1ethod 
Subjects 
The Ss were 16 students from the Introductory 
-
Psychology course at Lehigh University. Participation 
in an experiment was one of several alternatives that 
could be chosen to complete tl1e course requirements. 
Equipment and Materials 
The verbal items used were 316 different consonant-
consonant-consonant (CCC) trigrams of association.value 
of 33% or less (Witmer, 1939). ~With the exception or 
the conditions in which the probe provided a match, 
all the Witmer trigrams con£ormed to rules as suggested 
by Hilgard (in Stevens, 1951}, e.g. a consonant is 
first or last only once per list, no identical letter dyads 
per list, randomization with respect to association 
values, no alphabetical sequences within or between 
J 
trigrams or lis-ts. Each retention interval was filled 
with a slide of random numbers, each containing tour 
blocks of five by ten matrices 0£ two digit numbers 
.I 
(Rand, 1955). Eighty-four unique sets of random 
numbers were used. 
Procedure 
. , 
'>, 
....... 
-- The·· entire presentation procedure was automated. 
Stimuli were on 35 mm. slides and back-projected 
12 J 
0 
• 
through a translucent window. The order of presentation 
was predetermined, controlled by a paper tape reader. 
The stimulus presentations and subject responses were 
recorded onto paper tape punched output. 
A trial consisted of projecting a set of five 
35 mm slides. Three slides, each containing a CCC 
trigram, were projected in imrfLediate succession. A 
fourth slide containing random digits was then presented 
for a variable period of time (the retention interval), 
and finally a fifth slide containing the fourth trigram, 
which was the probe stimulus, was. projected. The 
experiment was a completely crossed factorial design 
of size 2x3x2x4. Each condition waa replicated twice, 
giving a total of 96 trials per subject. · 
The independent variables in the experiment were 
as f ollo.vs: 
Existence of targe~ (TE) for probe (two conditions: 
old/new). TEl: 50% of the time the probe_st1mulus 
wa.s defined as 0 old", 1.e. it matched exactly one of 
the three preeedi~g stimuli. ·_T.EO:. the ·othe·r half of 
,• 
the trials had a unique probe, defined as '"-new" .. 
-
( the Shepard . and -Te&}itsoonian proce.dure) ~ 
. -----·-·------~---~-,--·---·····--·---,>----··· .--·-----·-· -
Target ;eosi tion ·-c POS) ( three conditions: first/ 
......... -------· ··-···---
-- ·- ---·-- -•·•-- ---.. -· -
-·--- --, 
- ·---- -----. ·---------- --
--- -- -
- ---
------ ----·--------- - - --
---- - - - • - ---'L- .•. , -- ... 
second/third) e The probe stimulus was- identical with 
the first (POSl), .second (POS2),. or third (POS3) 
13 
' ,---- .. 
• 
syllable, or none of the preceding (as defined by TEO). 
?111 s varied the number of intermediary 1 tems ( the 
\Vaugh and .Norman variable). 
Memorl (MEM) (two conditions: limited/unlimite~). 
\ 
The limited memory (LM) condition is de£ined as the 
successive presentation 0£ the stimuli list as 
traditionally used. Unlimited memory (UM) is the 
condition in which each new stimulus is added to the I 
existing list of stimuli in the current trial, i.e. a 
c~~ulative presentation (the Cahill and Hovland variable). 
To .avoid systematic efrects such as ordinal position, 
primacy and recency, and to require the S to examine 
-
all the t~igrams, the placement of the new trigram was 
randomized. For example, the third syllable added 
could be placed above, between or below the two stimuli 
in the 11st. 
Retention interval (RET) (~our conditions: 
1/4/8/12 sec.). Four different retention intervals 
of duration one (RETl), four (RET4), eight (RET8), or 
twelve {RET12) seconds were used (the Peterson and 
Peterson variable). 
' 
--- • < --·· ••• - -
ReJ?lication .(REPL) (two conditions:·· 1st/2nd). 
' I'' This :v,a_a_ ___ a .complete intra-subjec·t replication ot:. the 
............. ·-·------···---·· 
The S ·1,vas seated at a table. in fron·t o:f a 
··- __. 
14 
... 
-- ·-··--·· •.... ·····-··-·--·--· .,. '----·-····--- --·-- ·- ......... - ------ ---
translucent window. On the table in front of the S 
-
was a set of printed instructions and two panel boxes. 
One panel contained four lighted plastic buttons 
labeled "first", "second", "third", and "ne\v 11 and the 
other panel had two lighted plastic buttons labeled 
"old II and "new 11 , and a metal microswi tch. The k, 
-.. 
darkened the room, went into the adjacent room (behind 
the window screen) where the equipment was located and 
switched on the cooling fan which also served as a 
white noise generator. The S silently read the 
-
following instructions as the E read them aloud 
-
through the intercom system: 
This is an experiment in letter recognition. 
You will be presented with a list of three, 
three-consonant words (or trigrams). Then 
there will be nresented a buzzer with a fourth ... 
trigram. You are then asked to respond, whether 
the last trigram ( or probe)· is "old rr or "new", 
that is, if the probe was in the previous list (old) or not (new). You will note that there 
are two plastic buttons on.the-blue pa...~el in 
front of you, labeled "old" and "new0 over 
the left and right buttons respectively. 
Sometimes, between the first three words, and 
the last·one, that is, the probe, there will 
be a listing of two digit numbers, which 
will remain on ror a period or time. When 
these are on, please read them aloud at a 
constant rate or slightly faster than one per 
second. The probe will then go on with the-
buzzer. V'ihen the screen blacks out, the 
lights on the two_. button panel____1¥1ll go-- on.- . 
Resp6t1d "old" or 0 newu. These button·s_ ~are-· 
· non-correcting, so- -you--:-ean make only on-e 
· -choice. · The light·s··--o·n-- th·e· ·-pane·1·-w1-t1r four·--
but tons will then go on. These buttons are 
labeled ufirst", "second", "third" and "new". 
15 
' 
.,.• ... 
•• 
You are asked to select one of these choices. 
If.. tl1e probe v,as ne\v, then respond v,1 th the 
button rno.rked "new''. lio·,,ever., if the probe 
was old, depress "first", "second'', or 
"third" as appropriate, depending upon 
when the word that was matched was presented 
on the original list. Note that the order 
depends on when it was presented, not where 
it was on the screen. 
The S was asked if he had any questions. The Ethen 
-
-
presented f\ve selected practice trials designed to 
provide a wide range of trial types and again asked 
the S if he had any questions·. ( See Appendix A for 
-
the practice trials given.) 
The order of trials was randomized with respect 
to the 96 conditions. It remained fixed for the 
duration of the experiment and was divided into eight 
blocks of 12 trials each. However, for each S the 
-
order of the blocks was randomized by a Latin square 
cross-over. The trials were subject paced, permitting 
the S to begin each trial by depressing the metal 
-
button when he was ready. The Shad a one or two 
-
minute break between each block o:f trials, and·a ten 
minute rest between the first and second replication. 
The experimental trials began after the practice 
·trials, with the instruction: .. ttyou may begin by 
pushing the metal button, and continue. at .you own 
.. 
speed u_ntil you .. are. pr.es.ented .. -wi-th a. red--slidec_. '-'- .. 
The presentation or the red field marked the end of 
16 
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each block. 
The S was presented with three slides of trigrams 
-
in im:.1ediate succession. The exposure time of the 
stimuli was 0.4 seconds, described by Sperling (1960) as 
being of sufficient duration for accurate immediate memory 
retention of a small number of items. The time between 
the successive items of the list was 0.5 seconds. The S 
-
~ 
was then given a slide containing random numbers for the 
variable retention interval, from which the Shad to read 
-
alo11d. The slide containing the probe was then presented, 
with the onset being signalled by a buzzer. 
The four response measures taken were, a) the 
choice as to whether the probe stimulus was "old 0 or 
"ne·11n; b) the choice ( if determined "old") as to whether 
the target stimulus matching the probe was presented 
first, second, or third; and c and d) the latencies in 
tenths of a second taken to arrive at these decisions. 
The "whi te-011t u of the probe started the clock ~hich 
' measured the latency for the S to respond "old-new". -
-
This response stopped the £irst clock and began a 
second which recorded the, time used to·make the "first", 
·,~segond", flthird", · or "new" determina-tion •.. The second 
response terminated the clock and the·trial. The S 
-
was presented, nor could he reverse a decision. 
17 
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Results 
Two types of datA were collected, choica responses, 
and tt1e latency of the S's decision. Cons1,1ered in 
-
combination, these data provided for a third type of 
data, latency contingent upon a correct or an incorrect 
/ 
response. 
Latencv Data · 
Tables 1-4 give the mean log latency val11es and 
• 
standard deviations per experimental condition. The 
latencies \vere transformed by ta.1<1ng the com.rnon logarithm 
of ten times each latency, thus compensating ror the 
skewed nature of time measurement • 
. 
Analyses of variance were calculated on the log 
l~tencies, i.e~ the time necessary for the S to decide 
-
f"'irst whether tl1e probe stimulus v,as "old" or "new", 
and second, the position of the matc}1ing target" 
Table 5 gives the analysis of variance for the first 
response latency in the T'El ( a target for the probe 
existed) conditions.only, since the TEO coriditi~ri -~as 
,, 
designed with no probe match as an experimental control. 
- J\n -anal·ys1s- trf··vari'a:nce··'!a..s not calculated for t}1e 
TEO conditions. The design was not fully crossed 
18 
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wl t:1 re~!)OC t. tc) ·rE An:,l tl1~ otr1~r variables. Considertng 
the first latBncies, the main effect9 for subjects (SUBJ), 
re;:,11cation {REPLJ, and mer.1ory (ME~1) were significant at 
the .01 level. Retention interval (rlET) was signific~nt 
at the .05 level, while the position of the target (ros) 
was not significant at the .05 level. ..iuasi F-ratios .. 
(F", procedure in Winer, 1962: pp. 199-202) had to be 
ca.lct1lated for biE}.I, RET, POS and ~11 the higher order• 
int~ractions not containing SUBJ. Standard F-ratios 
could be calculated for t}1e other m~in effects and 
interactions. N·Jne of the interactions 1nere found to 
be significant at the e05 level, and only two approached 
s16ni!-.icance. They are tl1e double interaction POS by 
SUBJ ( F,[30., 36~ = 1 e 31) and the triple interaction POS 
by RET by SUBJ (F[90,360]-= 1.24). Som-e of the F-ratios 
for t}1e second J.atency were calculated and th'e trends 
were the same as for the first latencies, but they 
generally did not reach the same level of significance 
as did the first subject responsee 
Figures 1 ·-and 2 give the latency data t:or the· 
TFl and TEO c·ondi tions respectively, averat~ed over 
.. POS and SUBJ. There are generally :raster rlesponse 
times for Lf-,1 tl1an .for ·ui,.r (bI1rv1=l.Ol, f1Iu~1=l.07) and 
19 
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• s1in1lnrl y, rnore rApi,:1 responses in the seconct vs • 
tl1e f 1 r:3 t rep 11c at ton ( r.f ;'{l;;;.' 11 ::.1. 07, !,1rtEP 12~ l. 01 ) • 
In t:1e 'rEO conditions, in \Yhich POS is non-existent 
as RET increases the latencies gradually increase, 
lt1RE'rl, 4 , 8 , 12~o.93, 0.97, 1.04, 1.02. ~,or TEl, however, 
as RET increases the latencies ex..hibit a U-s}1aped 
function, MHETl, 4 , 8112=1.13, 1.04, 1.07, 1.13. 
Error Data 
There were two types of error data collected: 
the old-new decision, and the position decision (i.e. 
first, second or third, if old or new). The position 
decision was a more stringent measure in that the S 
-
had to supplement his old-new decision by also 
identifying the target position. Therefore, for the 
error data analysis, since the Ss did not make many 
-
errors on tl1e old-ne\v decision, a subject ·Nas judged 
in error unless he correctly recognized a new probe 
. . .. ~ stimulus, or correctly identified t11e position o.f 
the target which matched the old probe stimulus. 
Table 6 presents the mean number of correct decisions 
made per experimen·tal condition·. 
20 
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F1311r::, 3 g,l vcs t:1e percentage and number of 
··- -
correct respo~ses, averaged over POS and SUBJ, for 
e~ch RET in REPLl and REPL2. The most noticeable 
feature of these curves 1s that more correct responses 
were made in the TEO condition than the TEl condition. 
Another general trend, especially in the TEl condition 
is that the number of correct responses decrease' as 
the retention interval increases, the mean number of 
correct responses made in TEl is 25.2, 20.5, 16.8, 
16.8 for R:ETl, RET4, RET8, and RET12 respectively. 
' The error data indicate that about the same amount or 
correct responses were made in UM and LM under the 
~ condition TEl (M1M~l9.8 and Mm~=l9.8), but more 
· correct responses \vere made in LM than U1'I under the 
condition TEO {MLM=29.6 and MUM~2s.o). Since the 
differences were slight, means were also calculated 
for tl1e old-new error data, · and the reversal tendency. · 
with respect to variables TE and MEM is slightly more 
marked. 'The means for correct responses are, 
' 
-(It can be noted that the same number of correct 
responses \Vere mad_e ___ i_!l_T_E_O_, ___ but ____ an___appreciab.ly greater 
number of correct responses were made in the old-new 
as opposed to the tar-get position decision.) -
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I~igure 4 gives the ntunber of co~"rect responses 
made with respect to POS, averaged over SUBJ, RET, 
and REPL, which produced relatively flat trends. 
Looking at the curve for LM, which shows the greater 
trend, it can·be seen that as the number of intervening 
1 terns decreased, the number of correct resp,onses 
decreased, and 11.rhen the probe did not e.xist ( as i.f 
the S received an infinite number of intervening items), 
-
the S made the greatest percentage of correct responses. 
-
A correlated t-test on the differences in errors 
-
per cell in the first replication vs., tl1e second 
replication was significant at the .01 level for the 
TEl condition and at the • 05 level for the T.~O 
condition. Pairwise comparisons, which permit a 
closer investigation of improvement over trials, 
were made using correlated t-tests on the eight 
-
blocks o:f trials presented to each subject. Each 
block of 12 trials .contained the srune stimuli, but 
• 
tl1e blocks ware randomly presented through the use 
of. Et_ Lat1r1_ sc1ua-r~ c~oss-over., . The ·.a.d.jacent p.airwise . 
comparisons are presented in. Figures_ 5, and 6 , for 
22 
l n tenny and err<>r re spec ti vely. 
Blocks 6 vs. 7 and 7 vs. 8 in the error data 
and blocks 6 vs. 7 1~ the latency data were all 
significant at the .05 level. Curiously, block 7, 
• involved in all of the significant comparisons, 
' 
, shows faster response times and greater errors. 
Contin~encl Data . 
Table 7 contains the t-tests calculated from 
-
the response latencies contingent upon the correct 
or incorrect old-new response. The latency considered 
the best measure was the first latency, i.e. response 
time to old-new decision. The data were broken d 1own 
into replications and all possible correlated 
, 
t-test comoarisc>ns were run. The latencies of -- . 
. 
correct responses vary significantly with response 
in REPL2 being faster than REP,Ll., but no significance 
is noted for the latencies of incorrect responses. 
Similarly, the .§.s rf:'sponded significantly faster 
( p·(.. 01) when 1ncor11ect during REPL2 but sho\-ved no 
. 
significant difference in REPLl. Similar results 
were found in TEO. 
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Considering only the 'fEl condi t:tons anc1 talcing 
the mean of POS, 1~1gures 7 -10 present the latencies 
for the incorrect and correct st1bject responses for 
the Ll,l, REPLl; Lr,t, REPL2; Ul~, REPLl; and U}~, REPL2 
conditions respectively, as the retention interval 
changes. The curves 1n Figure l give the overall 
response latency trends which can be contrasted with 
the latencies for the correct responses as opposed 
to the incorrect responses. In the second repli-cation 
the Ss re3ponded consistently faster when correct 
-
(Fig11res 8 and 10), but in the first replication 
(Figures 7' and 9 ) the Ss were slo\ver i.n the sl1ort 
-
retention intervals (RETl, RET4) and £aster only 
during the longer retention intervals (RET8, RET12). 
24 
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Discussion 
The analysis of variance indicates that since 
MT was significant, and POS was not significant, 
trace decay was in operation and interference was 
not. As the retention interval increased, both 
' 
the latency times and. number of errors increased, 
replicating the Peterson and Peterson findings and 
supporting tbe decay explanation of forgetting. 
As the number of intervening items (POS) increased, 
no trend was discernable in the latencies, and a 
slight trend in the. opposite direction of the 
Waugh and Norman results could be found in the 
error data (cf. Fig. 4 ). Obtaining a sensitive 
subject error rate may have been obstructed by 
the use or only two intervening items. The 
differences in the findings or this study with 
the previous studies may be a result 0£ the fact 
that this study measured r~cognition·as opposed to 
recall. Three other main ei'fects were s1-gni.f1cant, 
MEM, SUBJ, and REPL. · The subject required 
significantly more time to respond in the UM 
· condition. 
, ''.-..t,,- ' .. , • 
fewer· ·errors than they· did· when· the. target was not 
present. ·11hese .findings, :and the existence of .a 
. U-shaped function in m,1, replacing the traditional 
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torgett1ng curve obtained in the LM condition, 
suggest that another mechanism may be operating, . 
. Perhaps a difference in scanning the STld because 
ot the larger number ot items in UM. SUBJ was 
significant, but subject dirferences are expected 
• 
on memory tasks and do not qualify the findings 
and conclusions. The s1gn1~1cant decrease in 
latency over the two replications appears to 
indicate the development of a learning set; This 
learning to learn effect is supported by the 
greater number· of correct responses in REPL·2 than· 
in REPLl. However, the ·observed decrease in 
latencies occurred only ror correct responses. 
' 
The conclusion that trace decay as opposed 
to interference can describe most of the variance 
~ay not be sufficient when considering the higher 
. . 
order interactions. The double interaction POS 
by RET did not approach significance, and while 
the double interaction POS by SUBJ is closer, 
significance at the .10 level is still not attained. 
The triple interaction POS by RET by SUBJ is 
quite close 'tQ 'tte.1ng _s_i_gni.ficant (.P ~.05). This 
indicates that the Ss may be responding differ-
-
entially, contingent upon both the reten;1_~n 
interval and target position. 
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This study obtained data on both the number 
of errors made and response latency of the~· 
A comparison of Figures 1 and 2 with Figura 3 
reveals analagous trends in the error data and the 
latency data. This study contains no discussion 
of the relative merits of the two types of 
measurement, but rather suggests a third approach 
. for using the data. The contingency data are the 
latencies conditional on a correct or incorrect 
response. These data, given in Table 7, indicate 
a high degree of complexity by which the S operates 
-
in STM. Comparing the correct response latencies 
in REPLl_with REPL2, the correlated twas 
-
significant, whereas for the same comparison on 
the incorrect response latencies, the twas not 
-
signi.ficant. That is, the Ss improved when 
-
correct, but maintained a uniform rate of responding 
when incorrect. 
. 
Defining hit/miss/false alarm/correct 
rejection response categories (cf.: Green and 
Swets,' 1966) is us·etul in comparing the respective 
latency curves for each memory and replication 
condition in TEl and -TEO (cf-.---Figu-res l:·--and.~2).-
Position decision data presented in Figure 2 
indicate that the S CQ)lld~ 11 reject correctlyn, i.e. 
' -- -··-'-' 
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identit'y a new stimulus as new with more accuracy 
thnn he could "hit", i.e. I'ecognize a.n old stimulus 
as old. The curve also indicated improvement 
over 1 replication, i.e. fewer errors in REPL2. A 
correlated t-teat comparing REPLl vs. REPL2 in 
-
the TEl condition was significant at the .01 level 
and for the TEO condition was significant at the 
, 
.05 level. 
.. 
This improvement occurred without 
I 
external feed-back. Whether or not the S proYided 
-
internal feed-back could be determined by obtaining 
subjective confidence ratings. 
An extention of this study would necessitate 
three main changes. The results may show a 
stimulus error in that despite the fact that the 
S received the stimuli in a randomized order, 
-
each S was presented with exactly the same stimulus 
-
set for a given condition. This problem may have 
biased any of the compar1sons 1 although so many 
stimuli were used that the effect is probably 
not seriouso A second design improvement would 
be to present a longer stimulus list. The lac~ 
of support f'or the interf erenc·e theory of for-
getting may be anLartifact resulting from giving 
the Sa relatively simple task of having·a small 
- .p 
- number ·o:f intervening ·ttems, thEfreby making 
the F-ratio of the latencies t:or POS artificially 
28 
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small. (In addition, ei•ror rate and rosponsa 
latency may have been reduced by requiring a 
' 
subject to recognize, not recall 6 an itom.) 
The final consideration that must be made would 
be to make certain the Sis in an identical 
-
situation regardless of experimental condition • 
For example, in the present study, TEl and. TEO 
may have requi~ed different types of decisions: 
hit vs. correct rejection, and for the correct 
rejection that was the final decision, but if 
the response was a hit it also required the 
location of the target. A more serious example 
is found with respect to the memory variable. 
In the UM condition, the first items in the 
stirnull1S list were presented more frequently than 
the later items, v,hich was not the procedure in 
the LM condition. Consequently, the Smay have 
-
given more correct responses in the L.M condition 
with the two intervening items as compared. with 
the responses in the UM condition when no 
intervening items ware given, because of this 
stimulus fa!niliarity. 
The·present study was designed to replicate 
and examine, unde~ modified., b1.1t U.."1iform 
· · · · · · . ~ circumstances,; the competing exp.la.nations and 
approaches to STM. The learning task was designed-
29 
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... to use the essenttql methodolog!c8l features or 
tlie 1nterf erenc .. J Ow'id tr11ce decay experirnents wt th 
the 1r1cl'..l.s1,,n of tl1a UM condition, hypothesizing 
that neitho~ trace decay, interference nor some 
combined formulation of the two can adequately 
explain forgetting. The results, while not 
ove~Nhelming, do uphold the hypothesis, however, that 
trace decay theory is considerably more compelling • 
... 
.. 
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TABLE 1 
Pirat Latency, First Replications Means and 
Standard Deviation of Transformed Latencies (10log10x) 
-
. 
Retention Interval 
Target RE'rl 
' 
RET4 I RE'1'8 I RET12 Position -
• T 
I I • i M SD M SD I M SD M SD I I I 
. ' • 
.. 
LM TEl 
' • • 
First .1.1s .15 r 1.09 ~23 i • .97 .31 f 1.12 • 24 I ! 
11 I . Second 1.21 .23 1. 09 j 1.05 .20 I .15 I 1. 03 t .16 I • j I I I , I n I .. I Third 1.04 .21 I 1.04 .21 ' 1.04 ' .24 1.11 .25 • • ! • .. 
' ' 
-
·LM TEO 
l , 
' First 1.07 .21 I 1.11 .25 If . 94 .32 I .98 .34 I I 
/: ' , • I Second .89 .23 .89 .22 1, 1.05 .39 ' .92 .32 I I Third 1 .. 02 .24 1.11 .17 1.09 .40 1 ~ 20 l .31 \. I l j ... • ..... .. 
-· 
· UM TEl 
j I I I l First 1.24 .22 I 1.00 .22 q 1.04 .24 1.15 .20 : . I . . 
I I I Second 1.21 .16 1.19 .15 I 1 1.14 .36 1.16 .25 I ' j ' j I 
· 1 
r 
-
. f. Third 1.15 .23 1.04 .21 : , 1. 0 7 i .30 1.20 .32 p 
. -' ·-
.·UM TEO 
I l : I• 
' First 1.06 .18 I .84 .31 .. 1.16 .34 .93 .18 I 
Second .90 .27 
I .99 .32 ' 1.06 .31 1.19 .23 ... 
-~---Th-i-rd - 1. 04 I • 25 · 1.19 .25 I .86 .31 ' 1.04 .24 1 ,. l I ; . . 
' 
. . . 
---·- - --- - - - -- - - . - . 
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T1\lll,E 2 
Firs~ Latency. Second Replication: Means and 
Standard Deviation of Transformed Latencies (10log10x) 
Retention Interval 
Tar~et 
Posi~ion 
First 
Second 
Third 
' . 
__ .. _ .. --
-, .. _,,,,. __ , ___ 
~ 
.98 . . 17 l 
1.05 .16 
1.07 I .20 
LM TEl 
""""jf-
• j I • 
.91 i • 2 4 
I l 
I: : 1.07 , .16 I I 
I 
.92 .27 
LM TEO 
RET8 
1-1 SD 
. ' l . 
: I 1.10 ; . 30 ; I 
' i" I i I I · 1.01 i . 3 0 • I I 
j 
'I 1.08 , • 4 0 I I 
.. 
• 
I i 
' I 
J 
RET12 
I 
~1 i SD . 
·- L 
-p--·- -,---·-
1.10 , .32 
1.09 I • 2 4 
' 1.06 I • 2 7 
-- ~-- ·----·---- .. - ----- - --------- -·. - ... - . . . . -- .. f 
First .87 .. 21 
Second . 79 .17 
I 
I 
I 
.71 
I . 
I 1. 00 
.20 
.33 
' ' ! I 
' 
I 
/ . 
' ; • 7 8 • 2 4 11 j I 
j j 
' I 
I I 1. 10 . 2 7 !1 
I 
I 1.00 ,.29 
• 77 f. 28 
I 
I 
! . ! 
. I 
_T_h_i_r_d ____ • 8_6 __ • _2 _o ___._i __ • _B 7_ . 2_5 __ !, _ 1 • 01 _ ! _._2_~_ ~lj __ ._9_6 _ _l_._2 __ 6 __ 
TEl 
-·----- - ----; -- -------·--1 
First 1.11 .19 1.14 ; .34 
I 
! 
I 
I 
··-----------r-------
1
:1 1. 0 5 I • 2 5 
1
: 1 • 2 3 • 2 8 
I ! ' I Second 1.21 
.21 1.01 1 .18 ,j 1.13 / .21 1.20 j .21 
1 : I Third 1.08 .18 I, 1.00 :.19 I 1.16 :.34 j 1.09 i .20 
-----~------·-- ----·''·---···- ··-·---- ··-·------ ·------ __ J _________ .... ··-" __ .__, _______ ··--·-----
UM TEO 
---------- -------~--------------,.., -----------1 j 
I 
I ' ! First .97 .19 .90 .25 '.' 1.15 ; .29 :1 .99 i .27 
Second .82 .26 
i 
Third . .87; .1.9 j; 
. --- . ___ .. -~-- ___ __:__ .. __ _,;;._;,,;::_:__ ... _L_ ... ----·~·-- ..... _ 
1.11 .25 
.96 : .32 
.94 ; .18 
i 
I 
I 
1.02 I .31 
l I , 
! I i 
!/ 1.17 I .35 I 
·r 
I 
1.11 .32 
··-· ______ L .. _ ... _ .. _____________ L __ . -·- ··-------·· ··--
_·J I 
____ ...... - ----·· - - ·- ----·-·- - ·· .... ~ ., -- --- - - - . ., -· ··-
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T1\BLE 3 
Second Latency, First Replication: Means and 
Standard Deviatlon of Transformed Latencies (lOlog1ox) 
._--,_,; __ _c, __ .. :eT> L., .. -,,.:.,:,_ C - :!---N:°'' r,,·,-_·,:~~•1,'""!'t ·-,rar/!r-~ . :c,,-·:::.."!S,•~•·--··--....... ·------------,_..,_ . _.--,-_,.-..---·--
· --·~-"o ·- .. -··1 Retention Interval 
f·--------------1 --------------p~~r:;n '. ______ RETl RET4 R~ra RET12 
I ~, ·-r;~ ... -·-;· --1~~-- r M ' ' ~D ·;, ·-1-;~· ... --
- ___ ,_ _ ___ .L___ ' I --·-·- __________ i __ _ 
LM TEl 
----------,-·-··-----------·------------
. 94 I .20 ·/ .991.17 First 
Second .94 I .18 
Third 1.03 1 .15 
-----·- - -----
First 
Second 
Third 
First 
Second 
Tl1ird 
.96 
.86 
.94 
1.00 
1.09 
1.01 
.17 
.26 
.12 
.23 
• 2 3 
.24 
1.01 I .17 
I 
t j 1.10 j .27 
LM TEO 
' . 
/ 1.03 , .20 
I ' 
' ' 
: .93 i .12 
' i I 
I I 
·i 1.00 j .17 
Ul~I · TEl 
.99 .20 
. I j 
I 1.08 I .20 
. I 
I 
1 •. 2 3 : . 2 6 
! 
I 1.09 I, 
' L j I 
I ;; 1.13 
" 
I ; • 2 6 
I 
1 • 2 0 
1 L 
I. 1.09 ; .16 
I , 
.97 
1.02 
I 
' l 
1: 1.10 
.17 
.15 
.24 
I 
/. 1. 0 8 i • 12 
l 
i 
1.12 1.21 I I I 
i 1.08.: .23 
I 
------~--- ..... . . . ~-·-------
First 
Second 
Third 
-----·--
.94 1 .18 / 
.92 
.97 
--·-·. -,--•-•·• .. -······--·--- - ---- -· - i •. 
' I 
I 
. I 
. 16 ~ I 
i 
: : 
• i 
, ' 19 ! • . ;j 
• j 
. 
UM TEO 
I 
i 
.88 1 .15 
.92 
.95 
33 
I .16 
! 
I I . z 6 
I i: 1.11 .23 
j' 
.95 .33 
.94 : .12 
I I 
· 1.02 .• 17 
I I ' 
d 
!. 
! 
l 
1.01 : .30 
· 1.17 .24 
'' 
.92 '. .15 
.93 .17 
I; 
,i 1.05 .29 
I. 
.. 
I' 
' . 
1.10 
1.11 
1.09 
.29 
.29 
.26 
I 
1.00 l •. 17 
I 1.00 i .25 
! 
I 
:: .. 1.06 .'. .26 
TABLE 4 
Second Latency, Second ltepl1cat1on: Means and 
Standard Deviation of Transformed Latencies (10log10x) 
--------... - =--&!:=:a,;a-
-· 
____ .QISI_-~-
~~---...-........ ----
Retention Interval 
LM TEl 
j ., 
' I I fl I First I .92 .21 .98 ; . 23 .92 . 22 .91 .31 I I ii I I I ,, I i l ; I I tj I I I r • I Second .92 ' .16 I .93 ;.12 1.01 .25 ' 1.02 : • 2 2 I I l I i 
f ' 
I j j ; 
,! 
I I ' ' 
,, 1.03 .30 i 
I 
I . Third .94 • .17 .94 i • 18 l 1.09 i • 2 7 
' I 
. 
I Ji~---- _I --------- __ ,....__ 
' 
--·- -----
----- -
LM TEO 
-~ ·---- --... ---- - -· - ........ -----I 
' 1' I 
• 
I . , I First I .88 • .16 ; I .90 i • 15 .90 .15 1.05 .21 I I ' I 'I I I i l I • I I I . Second .90 .18 11 .88 : . 18 .98 .26 
r 
1.00 .27 ' 'I ., 
i 
: I I I Third .85 .13 .88 ; . 13 .86 .19 f .96 .18 ,I ;I ,. 
UM TEl 
-- ··--- -- .... ·--· --· 
ii I ; I' r I I I First 1.04 I .24 11 .97 .23 I .98 .19 ' 1.08 .21 • . l I 
' I I l I 
Second I t ' 1.04 
' 
• 2 3 1.02 .27 .99 . 2 2 f 1.00 .23 :I 
J, 
I I 
' ' I I I I • I ! .
'I Third .99 . .19 l / .96 I . 2 2 .91 .35 
ti . 96 .20 • I, ' 
UM TEO 
• ,. 
ii . Ii ! ' I I First .94 ' .20 .85 .29 1.01 .24 . 93 ! .21 • ii r • ,, I i i II l ,. I j I . , ., 
I 
I 
ii I 
11 
I, I Second I ,. 
.98 .16 .89 .19 .93 ! .19 .93 .17 H ' I I ... i 
I/ 
.. J I I. I I 
'i ' I I I 1 j I I (,I l Third .91 .19 .96 • 2 0 .93 I • 3 2 ,~ .95 .19 1, I k' : I ' 
. . . •'· ...... 
- -----. ···- ···- ------····· -------~--------------.----~-
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TJ\BLE 5 
Analysis of Variance: TEl, Pirst Late11cy 
Position (POS) 
b1emory ( f~Kld) 
Retention Interval (RET) 
Subjects (SUBJ) 
Replication (REPL) 
POSxlviEM 
POSxRET 
POSxS1JBJ 
h·lEMxSUBJ 
RETxSUBJ 
P OSXJ\iEMxRET 
P OSx.TvifildxSUBJ 
POSxRETxSUBJ 
P OSXi'VIE1,Ix.RETxS1JBJ 
a pu 
35 
2 
l 
3 
15 
l 
2 
6 
30 
3 
15 
45 
6 
30 
90 
45 
90 
3.66 
1.31 
.75 
.97 
.51 a 
.88 
1.24 
.75 
.68 
1 
-!:-1,} 
.--· 
' 
Target 
Position 
~f 1\ 13 L[: 6 
Corre~t Position Responses, 
First and Second Replications 
Replication 
---~~ ----~- -=,,,- _.,._ 
--"'·~--.,-·---··- ··r----------------
/; 
..----~-------------·------------· 
REPLl REPL2 
Retention Interval 
· 1 I 4 s _ 12 ____ 1 ___ j_4 ___ l__ a __ l __ 12_ 
LM TEl 
Fir 
Sec 
Thi 
st-J 13 ' ! 12 I I ' r i 11 I ' 
' • I • 
. l 
l 8 14 10 13 . 11 i ' ' I 
I ! ! ' 1.- ' 
! I i I I 
' t ond i 10 6 I 9 I 12 I 15 11 9 6 i I I ' . I I I ' . I I : 
• • • f ' I r \ I • rd I . I ' ' I 13 5 3 j 4 16 13 8 6 • I ! I l l l ! I ! I 
+ I . 
... 
L?,I TEO 
l 
' 
I 
First ! 16 ; 10 15 16 ' 16 16 16 I 14 ' l I : I 
t 
• I ' ' I 
I' 
I j 
I Second 16 f 16 15 15 16 15 14 16 i I ! j I I I I ! : I 
' 
I ! 
' 
. I I I Third 14 14 12 t 10 i 16 15 t 16 ! 16 . I I : . : 
. Ui\{ TEl 
I I 
' i First 12 12 I 10 . 8 I 9 10 12 . 9 I I I : I 
' I I I I· i I I i 
I 
I I : I • I I 1; I Second 9 I 9 5 , 10 14 12 11 10 • I I 
' l I 
' 
r 
I : I Third 11 ; 11 4 8 I 15 12 6 I 9 l ; I . I ! l ! 
· UJd TEO 
I I • i: I l f i •I i First 14 15 6 16 :1 15 13 15 l 16 ; f ! ' . !'1 I i ' n I 1 1i } ! l I l "' • 1 - . ·-- .. ·- -- ..... ----- - ......... ·- - .. 
J 
,I~. i' ... ~ .. ·- ... 
:1 I Second 16 15 15 I 12 16 15 15 13 I . ' •:i I 
' 
' 
' ;j 
. I l i i,j ! I J II i t ' jf lf' Thir.d 13 i 10 16 i 12 16 14 i 14-· f j . I . . ti . i ! • 1 l . I l 1 j • : ' ' !: I . . 
. 
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TABLE 7 • 
Contingency Data: T~tests on Mean Latencies Contingent 
upon Correct and Incorrect Position Decision Responses, 
Comparing Change in Response Latencies with Respect to 
Replication and Difference in Response Latency for 
Correct and Incorrect Responses per Replication 
Condition Type 
. 
Source TEl I TEO 
' I 
. 
I df t df t 
REPLl REPL2 for correct 23 -2 .14·:1- . 23 * vs -2.66 
REPLl vs REPL2 for incorrect 22 .26 4 a 
. 
. 
. 
. 
~ 
correct incorrect for REPLl 23 .02 I 16 * VS I -2.89 i 
. • 
' 
• 
. 
correct vs incorrect for REPL2 22 -3.19·~* . 12 -4.45** 
a was not run because n was too small 
* p< .05 
** p~.01 
.. 
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· Fig. l. J,1ean log latency for each retention 
interval under conditions TEl. 
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Fig. 2. Mean log latency for each retention 
interval under conditions TEO. 
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Fig. 3. Number and percent of correct responses 
for each retention interval. 
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l?ig. 4. Number and percent of correct responses 
for each target position summing the first and second 
replication. The data for TEO are the mean POS. Also 
given are the adapted data from Waugh and Norman 
(1965: 91, Fig. 1). 
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Fig. 5. Mean latency for each block of 12 
trials regardless of trial type, talcing the mean 
over SUBJ. T-test comparisons are noted when 
significant. 
(j 
- --· --- . --- - ------ --- ---
. - ····----
- ..... ----··· ------··-·:--·-------,r-----------·-·-··;·----~---..-------- ... • . ' --
46 
.... 
, 
.... 
.  
.. 
~ 
e 
~ .19 0 
CH 
UJ 
~ 
S.. 
+> 
bO 
~ .18 
>, 
0 
d 
OJ 
.µ 
rn 
r-i .17 
§ 
Q) 
~ 
,.::.. 
• 
• 
p<.05 
,._ _____ REPLl--~~~1 
---~---~ REPL2·----------::' 
• 
1 2 3 
47 
4 
Block 
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Fig. 6. Mean number of old/new errors made 
for each block of 12 trials regardless or trial 
type, taking the mean over SUBJ. T-test comparisons 
are noted when significant. 
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correct and incorrect in old/new response under 
conditions TEl, LM and REPLl. 
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Fig. 8. Mean log latency when subject was 
correct and incorrect in old/new response under 
conditions TEl, LM and REPL2. 
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Mean log latency when subject was 
correct and incorrect in old/new response under 
conditions TEl, UM and REPLl. 
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correct and incorrect in old/new response under 
~ 
conditions TEl, UM and REPL2. 
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'!''he S ,.,n,. correct~d uith rc:tpcct to praccdurnl t!t·ror:•. it llt1y. ttuc:, 
as th<.? silent or too sltY..t t"ct1ding o! the int,,rpolat,fd tnr,k. 11ot 
giv.ing tt:o reRponacs or not initi.1ting a nC\ol trinl. Below is given 
the specific trial stimuli, condition type, nnd tlte c.omme11ts given 
by the E after each p r,1ct ice t: ria 1. 
Actual 
Stimuli 
1. _DGI_ 
LBR 
------MSC 
-·------l·fSC 
2. FND ... ____ 
SHP ___ ,_..._ 
~f ~"( 
-----BLt.J 
3. M.XT 
-----
-~1XT 
_fRZ_ 
MXT 
PRZ 
SGN 
------CLF 
4. WFT 
-~---
BXD 
WFT 
-----BXD 
CHN 
WFT 
--..- .... -
Clli1 
'f rial 
Type 
OLD 
THIRD 
Ll·I 
1 sec. 
NE\~ 
NE\l 
L~f 
8 sec. 
NEt.J 
NEW 
UM 
1 sec. 
OLD 
THIRD 
UM 
4 sec. 
5. NXC OLD 
-----
NXC FIRST 
SWP UM 
-----NXC .12 sec. 
SWP 
RLX 
-----NXC 
Comments Read 
To Subject 
For the first list of words, you should have 
given the response "old," "third" since it 
is repeated and it was the third word that 
\las matched by the probe, i.e., the word 
accompanied by the buzzer. 
In this trial you should have been reading 
out loud the numbers when they appeared, 
tt/hich they sometimes ta1ill, remaining on for 
a variable period of time. The correct 
response should have been "neto1," "new." 
• 
In this trial you will note that sometimes 
the list as presented will remind you of all 
of the preceeding words, that is, the second 
slide presents the first and second word, and 
the third slide gives the first, second, and 
third word. 'Since the probe was a different 
word, the response should have been "new-new." 
Note that as a new word is added -
the previous ones are the same. 
In this trial you will note that again there 
may be numbers to be read aloud in between 
the first three words and the probe word. 
The correct response to this trial is old, 
"third." Note that CHN, the probe, was the 
third word added which the basis for your 
response. You will note that the three 
original words were randomized with respect 
to sequence. 
In this trial note that the answer is "old,"· · 
"first. rr· T·hat is, the first syllable is the 
repeated. 
., 
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